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 Vision and driving: A look at the research road ahead 
 
Research interest into the role of vision in road safety has greatly increased over recent years. 
1 This has been stimulated by the limited understanding of how visual impairment affects 
driving ability and safety, a lack of strong evidence on which to base visual licensing 
standards for driving safety, together with a growing reliance on driving for maintaining 
mobility and independence, particularly in older populations. This feature issue on ‘Vision 
and Road Safety’ highlights the multidisciplinary nature of research in this area, bringing 
together researchers from Optometry, Vision Science, Ophthalmology, Psychology,  
Epidemiology, Neurology, Neurobiology, and Engineering, thus demonstrating the breadth of 
research questions in this area. However, while the research questions associated with this 
topic area included in this feature issue are wide ranging, we identify clusters of papers that 
address common questions using different methodological approaches.   
A number of the papers focus on the question of the role of visual field defects on driving, a 
topic that has challenged researchers over many decades. Papers include literature reviews on 
the link between various ocular diseases and driving including those resulting in visual field 
loss,2 and another review that focuses specifically on the effects of homonymous visual field 
loss on various driving outcome measures.3 Both reviews highlight the range of research 
undertaken in this area but underscore the urgent need for high quality research to support 
evidence-based decisions about driving safety in those with visual impairment, particularly 
those with visual field loss. Research papers on the effects of simulated field loss on hazard 
perception4 and true visual field loss on vehicle control in a driving simulator5 demonstrate 
the complexity of the effects of field loss on driving-related outcomes and highlight the 
problems in making licensing decisions in drivers with field loss as reported in another 
study.6 The potential for increased scanning behaviour training for older drivers to increase 
their scope of attention and improve safety at intersections, which pose a major problem for 
older drivers with and without visual impairment, is also explored.7 
Other papers focus on the related issue of predicting whether drivers with visual impairment 
are safe to drive, an issue that is particularly relevant to policy makers charged with 
developing evidence-based guidelines that are fair to drivers with visual impairment while 
maintaining the safety of our road systems.  This is a topic of considerable interest in the 
current literature, with numerous papers evaluating various batteries of vision tests or 
combinations of vision and cognitive tests for predicting fitness to drive. In this feature issue 
the potential role of colour vision8  and cognitive abilities9 on driving safety are considered, 
with one study demonstrating that driving cessation was strongly associated with reductions 
in contrast sensitivity, visual fields and visual processing speeds in a large cohort of older 
drivers.10 
Other studies considered the potential role of conditional licensing for drivers waiting for 
cataract surgery,11 highlighting the fact that many drivers with cataracts on waiting lists for 
surgery would fail the visual acuity standards for driving. In another study, the management 
approaches adopted by Optometrists in Australia, including the use of conditional licenses  
was explored,12  demonstrating the diversity of approaches, which the authors suggest may 
arise due to the lack of strong research-based evidence regarding driving safety in these 
populations. 
 
Finally, the visual challenges of night-time driving are reviewed with respect to the 
conspicuity of vulnerable road users such as pedestrians.13 As this review highlights, the 
visual challenges of night-time driving are poorly understood and under-researched, despite 
the fact that night-time driving has been shown to be significantly less safe than in the 
daytime. Promisingly, a number of solutions to address the high fatality rates for pedestrians 
are discussed which have potential implications for future safety initiatives to reduce the high 
rate of night-time fatalities.    
 
In conclusion, there is a pressing need to better understand the impact of visual impairment 
on driver safety and performance.  Optometrists and ophthalmologists, physicians and other 
health care providers in general, need this information in order to appropriately counsel 
patients with eye conditions causing visual dysfunction regarding the advisability of driving 
and motor vehicle collision risk. At the population level, policy makers require this 
information in order to develop guidelines and policies for governmental licensing 
jurisdictions that are evidence-based and thus fair to persons who are visually impaired. 
There are clear negative health consequences for driving cessation, thus appropriate 
pathways to driving cessation and alternative transportation options need to be explored, 
given that maintaining driving for those who are safely able to engage in driving has clear 
societal benefits.  Yet we also need evidenced-based information on the levels of vision that 
jurisdictions should be using to restrict licensure to protect road-users in general, as well as 
pedestrians.  
 
This feature issue collectively highlights the diversity of research in vision and road safety, 
the multidisciplinary nature of the problem and the potential for exciting and novel research 
in this area. We hope that the papers stimulate more high quality research in this area that 
will meet the needs of clinicians and policy makers charged with identifying and 
maintaining the safety of drivers and other users on our road systems.   
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